The regulation by insulin of glucose transporter gene expression in 3T3 adipocytes.
The effect of insulin on the expression of the gene encoding the rat brain glucose transporter (GT) was studied in 3T3 F442A murine adipocytes. Differentiation from fibroblasts into adipocytes did not alter the basal expression of this gene, but did confer on the cells the ability to accumulate GT mRNA in response to insulin. Concentrations of the hormone less than 40 nM were capable of stimulating about a 5-fold increase in GT mRNA in adipocytes, whereas insulin was without effect in fibroblasts. The stimulation in adipocytes by insulin was maximal 4 h after the addition of the hormone and was preceded by a 4-6-fold augmentation in the transcription of the GT gene. In NIH/3T3 HIR3.5 cells, which express 3 X 10(6) insulin receptors per cell due to the introduction of the receptor cDNA by DNA-mediated gene transfer (Whittaker, J., Okamoto, A., Thyss, R., Bell, G.I., Steiner, D.F., and Hofmann, C. (1987) Proc. Natl. Acad. Sci. U.S.A. 84, 5237-5241), insulin increased GT mRNA levels at the same concentrations and to the same extent as in adipocytes. The augmentation in GT gene expression in HIR3.5 cells occurred 3-4 h of addition of insulin correlated with a 3-4-fold increase in glucose transport in these cells. These data demonstrate that: 1) the differentiation from fibroblasts to adipocytes is accompanied by the acquisition of an insulin-stimulated mechanism for the regulation of GT gene expression. 2) In fibroblasts, the limiting factor in the pathway regulating GT mRNA levels by insulin is the low number of receptors, since their expression by gene transfer in the absence of differentiation is sufficient to confer sensitivity to insulin.